Recent MBE growth studies El] have shown that GaAs-AlGaAs multiple quantum wells (MQW) can be fabricated with the superlattice axis along a variety of crystallographic directions. This development has important implications in the study of the electronic and optical properties of MQW. Specifically, as a result of the anisotropy of the valence and conduction bands in bulk GaAs and the possible dependence of the AlGaAs/GaAs band alignment on crystallographic orientation, the band structures of these MQW are expected to differ. These differences are interesting because they allow the understanding of the relationship between the anisotropic bulk band structure of GaAs and that of the MQW to be probed. Furthermore, an understanding of this relationship is important technologically because it allows additional flexibility in the design of devices based upon particular features in the band structure of the MQW. In this paper, photoreflectance (PR) measurements [2] performed on [lllIB MQW will be discussed. The results of this investigation are compared with interband optical stulies on [100] MQW 13-51.
A series of MQW with well widths ranging between 90-400A have been grown by MBE on [11I]B GaAs substrates. The 150K PR measurements were performed with a probe beam provided by a tungsten lamp and a 3/4 m spectrometer. The 5145A emission of an Ar ion laser served as the PR pump excitation. Fig. 1 shows the PR spectra obtained from three of the MQW. The lowest energy features in the PR spectra at 1.492 eV arise from excitonic transitions of the GaAs substrate, while the highest energy arrows correspond to excitonic transitions in the AlGaAs cap layers. A variety of other peaks are observed at energies between the GaAs and AlGaAs energy gaps. These features, whose number decreases as the width of the quantum wells is reduced, are assigned to excitonic transitions in the quantum wells. The labels in Fig. 1 , nH(L), occur near the calculated energies of excitons associated with the energy gap between the n valence subband of heavy (light) hole character and nth conduction subband. In this calculation, the energies of the k=O subband states were determined from an effective mass square well model. The model included an energy-dependent effective electron mass to account for the conduction band nonparabolicity [61, and current conserving boundary conditions. The energy-dependence of the electron mass in the [Ill] direction was obtained from the 7 band k-p calculation of Rossler E71. The energies of the nH(L) excitons are given by,
E o e (~) = E n n (~)
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